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beyond doubt. Dr. Warren had spoken of this accident as though
it were not uncommon, but he (Mr. Fergusson) thought it did
not often occur. Indeed, the only case which then occurred to
his memory, was the one which was under the care of Mr.
Colles, but in this instance the subclavian was tied on the right
side, between the trachea and scaleni muscles, whilst in Dr.
Warren’s case the vessel had been secured over the first rib; he
thought the pleura was in little risk from the latter operation,
even though the anterior scalenus might, as it did in this case,
require division. The statistics appended to the paper would
correct him (Mr. Fergusson) if he were wrong regarding the
frequency of wounds of the pleura. The second point he wished
to refer to was, the peculiar sound of the heart which was men-
tioned-a sound which he might safely say was quite unknown to
practitioners in this country.

CHEMISTRY, PHARMACY, AND
MATERIA MEDICA.

NEW METHOD OF EFFECTING THE QUANTITATIVE DETERMINA-
TION OF UREA. By F. RABSKY, M.D., Assistant Professor at
the Imperial Academy of Vienna.

NONE of the constituents of urine claim the attention and interest,
both of the chemist and physician, in a more eminent degree than
urea. The occurrence of this substance in the blood after the
extirpation of the kidneys, its presence in the serum, and partial
or total absence from the urine of patients labouring under
diabetes, cholera, or morbus Brightii, its presence in the liquor
amnii, and in hydropical fluids, and the influence which certain
articles of food, or certain diseases, exercise upon its proportional
quantity, are circumstances which render it highly desirable that
we should possess a safe and precise method of detecting the
presence of urea, and of determining its quantity. With regard
to the detection of very minute quantities of urea, it is well known
that the microscope is particularly adapted to detectthis substance
by the characteristic form which the recently separated crystals
of the nitrate exhibit in the mother liquor. There is one point
connected with this, however, to which I should like to call the
attention of chemists, since it seems to me of some importance
for the detection of urea by means of the microscope. The
crystals of nitrate of urea which separate from aqueous or alco-
holic solution, are seldom perfectly regular and distinct. Several
experiments have proved to me that the most clearly defined
crystals are obtained from a solution of nitrate of urea in mode-
rately concentrated pure nitric acid. For this purpose the urea
is, in the first place, to be separated from the substance under
examination in the usual manner, by means of alcohol and sub-
sequent concentration in the water-bath ; a small portion of it is
then dissolved in about three or four drops of tepid nitric acid
upon a watch-glass, and subsequently allowed to cool ; the crys-
tals of nitrate of urea formed in this process are extremely well
defined, and may be readily distinguished with a microscope of a
linear magnifying power of 200. The experimenter should take
care to use the nitric acid in sufficient quantity to leave a mother
liquor upon the separation of the crystals, since without this the
latter will not appear very distinctly. The crystals of nitrate of
urea form very thin rhombic plates, or laminae, in which the
acute angle is replaced by a small plane ; part of these plates
swim isolated in the mother liquor, whilst another portion is
found united into layers, after the manner of tiles. Another
characteristic property of these crystals is, that they disappear
with effervescence upon the addition of fuming nitric acid.
Two methods have hitherto been pursued to effect the quan-

titative determination of urea,- viz., either the urea is separated
as nitrate in the proper manner,* and its proportion calculated
from the amount of the latter, or it is separated by means of
oxalic acid, and the oxalate of urea subsequently decomposed by
carbonate of lime; the urea is then finally weighed in its pure
state.

Both methods have this disadvantage, that nitrate and oxalate
of urea are perceptibly soluble, which prevent, on the one hand,
their complete precipitation, and, on the other hand, their thorough
washing, on which latter account they retain extractive matter
in admixture. No other insoluble compound of urea being known,
adapted for the quantitative determination of this substance, I
tried to apply the products of its decomposition for this purpose.
After several experiments made to this effect, with chlorine and
with nitrous acid, I found that concentrated sulphuric acid
answers best for the decomposition of urea, with an ultimate
view to the quantitative determination of the latter.

For this purpose a mixture of one part of urea with from three

* Zehmann. Berzelius’ Tahresbericht, XXIII., p. 631.

to four parts of concentrated sulphuric acid is introduced into a
flask, and the latter exposed to the heat of a sand-bath, (which
must not exceed 572&deg;, to avoid loss of ammonia;) the decompo-
sition of the urea commences at 383&deg;, and the evolution of carbonic
acid gas is very lively at 392&deg;. In this process one equivalent of
urea assumes the elements of two equivalents of water, and trans-
posing with the latter, is converted into two equivalents of car-
bonic acid which escape as gas, and two equivalents of ammonia
which remain in combination with the sulphuric acid.

C2 N2 H4 O2 + 2 S O3 H 0 = 2 (N H3S O 3H O) + 2 C O 2
I decomposed in this manner, accurately-weighed portions of

pure urea, dried at 2120, and determined the ammonia subse-
quently in the form of ammonio-chloride of platinum. The
following figures will show how approximately urea may be de-
termined in this manner.

I. 0.2612 grammes of urea yielded 1.9323 grammes of ammonia-
chloride of platinum; this corresponds to 0.2598 grammes of urea.

II. 0.3139 grammes of urea yielded 2.317 5 grammes of ammonia-
chloride of platinum; this corresponds to 0.3116 grammes of urea.

III. 0.2761 grammes of urea yielded 2.0400 grammes of am-
monio chloride of platinum ; this corresponds to 0.2743 grammes
of urea.
To ascertain how far the presence of extraneous matters might

interfere with the accuracy of the results, I charred accurately-
weighed samples of urea mixed with sugar, with a proportionably
large amount of sulphuric acid. I extracted the charred mass

subsequently with water, evaporated the solution, and precipitated
finally with alcohol and bichloride of platinum. The results thus
obtained possessed the same degree of accuracy as those made
upon pure urea. To render this method applicable for the deter-
mination of urea in urine, there remained now still to ascertain
whether the so-called extractive matter of urine yield ammonia
or not when charred with sulphuric acid.
For this purpose I precipitated 120 grammes of fresh and

healthy urina sanguinis with acetate of lead, after having pre-
viously separated the uric acid by means of some hydrochloric
acid. The precipitate was subsequently washed, decomposed
sulphuretted hydrogen, and the gold-coloured acid,. urinous fluid
thus produced, evaporated to syrupy consistence, and charred with
sulphuric acid, in the manner above described. The charred
mass was afterwards extracted with water, the solution evapo-
rated, and finally treated with alcohol and bichloride of platinum.
This process gave no indication of the presence of ammonia.
Having thus ascertained that the extractive matters which are
normally present in urine exercise no adverse influence upon
the quantitative determination of urea, by means of sulphuric
acid and bichloride of platinum, I proceeded next to determine,
by this method, the amount of urea present in divers samples of
urine, in order to compare the results, both among each other and
with those obtained by one of the old methods. I found, after
several experiments, that 7 grammes of urine require about three
and a half grammes of concentrated sulphuric acid. If less of the
acid be taken, the charred mass will readily dry up, and some loss
of ammonia will be incurred in consequence. The mixture of urine
and sulphuric acid is kept in a moderate state of ebullition ; much
water evaporates upon this, and the fluid turns black. The

temperature rises higher and higher, until, at about 392, there
ensues evolution of carbonic acid gas, in small bubbles; the ces-
sation of this disengagement of gas indicates that the urea present
in the analyzed urine is completely decomposed. The black
residue is then thoroughly extracted with water, and the solution
filtered ; the clear and urine-yellow filtrate is finally evaporated
in the water-bath, and the sulphate of ammonia treated with
alcohol and bichloride of platinum.

Since urine contains potass salts and ammoniacal salts, which
will, of course, likewise precipitate, upon the addition of bichloride
of platinum, it is necessary to determine the exact proportion in
which these salts are present in the urine under examination.
For this purpose a separate weighed portion of the latter is pre-
cipitated with bichloride of platinum ; the amount of the precipi-
tate obtained is subtracted from the amount of the ammonio-
bichloride of platinum produced by the processes of the method
above described. Two samples of urine, of seven grammes
each, treated according to this method, yielded 0.202 grammes
of urea, (2.88 per cent.,) 0.199 grammes of urea, (2.84 per cent.)

Fourteen grammes of the same urine were determined accord-
ing to the old method, by means of nitric acid-they yielded
0.617 grammes of nitrate of urea, (dried at 212&deg;,) which, accord-
ing to Regnault, corresponds to 0.301 grammes of urea, (2.15 per
cent.)
The extractive matters of the same urine yielded no ammonia

upon the application of the process which I have already described.
These experiments prove that the method of determining urea

n the form of ammonio-bichloride of platinum yields much more



623

accurate results than that which effects the determination of this
substance by means of nitric acid. The former method may there-
fore, in many cases, be advantageously substituted for the latter,
with this precaution, of course, that all such substances which are
likely to interfere with this process of determining the urea,
(uric acid, for instance, hippuric acid, albumen, &c.,) are pre-
viously to be removed. In many instances, where we have to
fear the adverse influence of a substance which does not admit
of separation, it might be advisable to separate the urea in the
first place by means of oxalic acid, and to decompose the pro-
duced oxalate subsequently with sulphuric acid.
A more correct and precise knowledge than we possess at pre-

sent of the nature of the divers extractive matters which are
respectively of more or less frequent occurrence in urine, would
be a great desideratum indeed, since it would enable us to

judge of the degree of influence which such matter may exercise
upon the determination of the urea in special instances.
The following table may serve to save some trouble in cal-

culating the proportions of urea corresponding to the amount of
ammonio-chloride of platinum, obtained by the new method.
These calculations are based upon the following atomic
weights :&mdash;C1 = 443.210, (Marignac,) C = 75,N = 175, H =12.5,
Pt = 1233.499.

In conclusion, I have to state, that these investigations were
made by me mostly at the Giessen laboratory, and I beg to express
here my most sincere acknowledgments of Professor Liebig’s
kind advice and assistance.

PROFESSOR LIEBIG’S OPINION ON THE POTATO DISEASE.
The views of this eminent chemist on a subject of such vital

importance to the welfare of this and other countries, will be read
at the present time with peculiar interest. It is an extract of a
letter from the Professor to Walter Crum, Esq., of Thornliebank,
in Scotland :&mdash;" Giessen, Nov. 5. The researches I have under-
taken upon the sound and diseased potatoes of the present year
have disclosed to me the remarkable fact that they contain in the
sap a considerable quantity of vegetable casein, (cheese,) preci-
pitable by acids. This constituent I did not observe in my pre-
vious researches. It would thus appear, that, from the influence
of the weather, or, generally speaking, from atmospheric causes,
a part of the vegetable albumen which prevails in the potato has
become converted into vegetable casein. The great instability of
this last substance is well known ; hence the facility with which
the potato containing it undergoes putrefaction. Any injury to
health from the use of these potatoes is out of the question, and
nowhere in Germany has such an effect been observed. In the
diseased potato no solanin can be discovered. It may be of some
use to call attention to the fact, that diseased potatoes may easily,
and at little expense, be preserved for a length of time, and after-
wards employed in various ways, by cutting them into slices, of
about a quarter of an inch thick, and immersing them in water,
containing from two to three per cent. of sulphuric acid. After

twenty-four or thirty-six hours, the acid liquor may be drawn
off, and all remains of it washed away by steeping in successive
portions of fresh water. Treated in this manner, the potatoes
are easily dried. The pieces are white and of little weight, and
can be ground to flour, and baked into bread alone without the
flour of wheat."&mdash;[Professor Johnson, of Edinburgh, has also

published the result of inquiries among men of high character in
six of the largest counties of Scotland as to whether the use of
diseased potatoes has been injurious to animal life ; and it appears
that while in the first, or dry state of decay, the potatoes may be
given to the cattle and pigs with perfect safety.]

BRITISH MEDICAL JOURNALS.

PROPERTIES OF COD LIVER OIL.

THE Dublin Journal contains an essay on this subject by Mr.
DorrovaN, an indefatigable pharmaceutical pioneer. He com-
mences by stating the extent to which this remedy had been
formerly used in this country, nearly a hogshead of it being
annually consumed, under the directions of Dr. Percival, at the
Manchester Infirmary. He mentions the subsequent neglect of
this remedy, and its revival at the recommendation of Dr. Hughes
Bennet. From this author he quotes sufficient to show that great

diversity of opinion exists as to the best method of procuring the
oil, and also as to its physical properties. Those who have been
accustomed to recognise cod-liver oil as a dirty, brownish looking,
offensively smelling nuid, the browner the better, will be glad to
learn that the oil, if properly prepared, is " an exceedingly nice
article, pale, (of a delicate odour, somewhat resembling that of
the flesh contained in a lobster’s claw,) having the flavour of an
oyster," and so tempting as to induce Mr. Donovan to use it with
satisfaction as a fish sauce. Cod-liver oil, undoubtedly, has-as
several cases in which we have had personal experience prove-
very remarkable curative powers. Its disgusting properties have
tended to prevent its more extended use. It is a subject of in-
terest to learn how they may be got rid of, and this Mr. Donovan
proceeds to show. The dark colour of the oil was supposed to
depend on the presence of iodine, the depth of colour being pro-
portioned to its quantity. The following experiments were
made, with a view of ascertaining the truth of this opinion :-

" Fifty livers were selected. They were divided into five
parcels of ten each. The first parcel was subjected to the process
of extraction immediately; the second on the third day after ;
the third on the sixth day ; and so on to the tenth, which was
done on the thirtieth day. The resulting oils presented a series
of colours, deep in proportion to the time, the first being very
pale, and the last very brown. Thus, the longer the livers have
been exposed to air, the redder they become, and the greater will
be the quantity of the newly elaborated colouring matter taken
up by the oil,"
this colouring matter being inert, and totally independent of
the presence or quantity of iodine in the specimens. This was
further proved by chemical analysis, as well as by the thera-
peutical effects of the oil compared with those of iodine. In

extracting the oil, Mr. Donovan recommends January as
the season for the purpose; the livers are then large, plump,
firm, white, and full of oil, one thousand livers at this season
yielding thirty-seven imperial gallons. This number weighed in
January 900lbs., whilst the same number taken in March weighed
but 575lbs. Diseased livers, and those which are of a lighter
specific gravity than water, should be rejected, and the tempera-
ture applied in extracting the o il should not exceed 120&deg; or 130&deg;

Thus prepared, it displays the properties above described, and
is free from those which render it so nauseous a remedy.
The author details several cases, furnished to him by Dr. Graves

and others, illustrative of its beneficial influence in scrofulous

diseases, including phthisis, enlarged glands, diseased joints, oph-
thalmia, &c. Our experience of the remedy is satisfactory.

THE VETERINARIANS AND THEIR CHARTER.

The veterinarians, it seems, like boys newly breeched, are
already tired of their longed for-appendage. The last number
of the Veterinarian contains the following remarks :-

" We will not pretend even to hint at the nature or number of
the alterations’ suggested, though it is more than probable we
might guess some of them: we have reason to believe, however,
that, so far as the schools are concerned, the London and
Edinburgh Veterinary Colleges are far from being agreed on
what the spirit or provisions of a Charter really ought to be; and
we have had proofs enow that the views entertained thereupon
by the Council are not such as are approved by either of those
institutions. This is a condition of our professional affairs much
to be deplored. If it have not originated in disunion of the
professional body, it cannot fail to be productive of it; and the
seeds of dissension once sown, will be sure, in an inflammatory
soil like this, to yield too abundant a harvest of fruits of every
kind that is pernicious to our common professional weal. Better
for us to have had no Charter at all than one pregnant with such
mischievous effects as these. Should the very unlikely event
come to pass of the schools procuring Charters for themselves,
apart from the body of the profession, it requires no prophet to
tell us that such Charters can command no respect save from the
parties for whom they were made; or should the-we trust-
equally unlikely event fall out, of the present Charter undergoing
the suggested alterations, in its altered form it is impossible it can
be respected by those who at present think well of it. The motto
of the incorporated body-vis unita fortior-once lost sight of,
the members of the veterinary profession may bid adieu, not only
to every feeling of good-fellowship among themselves, but to
feelings of respect, as a chartered body, from everybody else."


